Exercise induced hypotension or syncope is often an ominous symptom of severe structural heart disease such as aortic stenosis, hypertrophic cardiomyopathy, and severe coronary artery disease, or it may be due to exercise induced tachyarrhythmias.1-3 Symptomatic bradycardia and asystole, however, have been described after exercise in patients with normal hearts.s7 We report five cases of recurrent debilitating pure vasodepressor syncope or presyncope. The condition of recurrent exercise induced vasodepressor syncope has not previously been described in patients without appreciable structural heart disease. To ascertain the mechanism of hypotension the patient underwent an upright bicycle exercise test with invasive monitoring ( figure) . Presyncope occurred at eight minutes of exercise when the blood pressure was 39/26 mm Hg. The rise in cardiac output was appropriate but the dramatic fall in systemic vascular resistance resulted in profound hypotension.
Exercise induced hypotension or syncope is often an ominous symptom of severe structural heart disease such as aortic stenosis, hypertrophic cardiomyopathy, and severe coronary artery disease, or it may be due to exercise induced tachyarrhythmias.1-3 Symptomatic bradycardia and asystole, however, have been described after exercise in patients with normal hearts.s7 We report five cases of recurrent debilitating pure vasodepressor syncope or presyncope. The condition of recurrent exercise induced vasodepressor syncope has not previously been described in patients without appreciable structural heart disease. PATIENT 4 A 16 year old girl presented with a six year history of exercise induced syncope and presyncope that occurred reproducibly on running about 100 metres. Also, she had sustained three episodes of syncope after prolonged standing. On a treadmill exercise test, systolic blood pressure initially increased but fell from a maximum of 150 mm Hg at five minutes to 110 mm Hg at peak exercise (10 minutes). At this time she was aware of her usual premonitory symptoms and exercise had to be ended (table) . A standard 60°head up tilt test resulted in presyncope at 40 minutes when her systolic blood pressure was 80 mm Hg and heart rate 40 beats/min. During supine exercise, systolic blood pressure climbed by 30 mm Hg but forearm vascular resistance fell from 65 at rest to 12 at peak exercise (arbitrary units). A trial of propranolol did not prevent exercise induced symptoms or tilt induced syncope. Disopyramide (100 mg three times daily) abolished her symptoms on exercise, however, and made her tilt negative. A repeat supine exercise test showed an increase in forearm vascular resistance from 53 at rest to 56 at peak exercise. PATIENT propriate vasodilatation, resulting from ventricular mechanoreceptor stimulation has been implicated.8-'0 Exercise induced neurally mediated syncope (vasovagal syncope) leading to profound bradycardia or asystole in patients with normal hearts has also been described.47 In one large study, hypotension after maximal exercise testing has been documented in 3-1% of 781 asymptomatic volunteers aged <55 years." None developed syncope and in most cases hypotension occurred at least four minutes after the end of exercise. In none of this large series was exercise ended as a result of presyncope or hypotension. The particularly unusual feature of our patients was that hypotension and symptoms of presyncope developed during rather than after exercise and were the main reason for stopping exercise. In patients 2 and 3 it is also of note that the exercise response was not reproducible so that on occasions when hypotension did not intervene their exercise duration and workload were substantially greater.
The invasive haemodynamic study performed on patient 1 showed that hypotension was not due to a fall in cardiac output but was due to inappropriate vasodilatation, a similar mechanism to that seen in hypertrophic cardiomyopathy."2 Abnormal control of peripheral vascular tone was also shown in patients 2-5 by their inability to vasoconstrict the nonexercising limbs during supine exercise; an abnormal response that has been previously documented in patients with aortic stenosis and hypertrophic cardiomyopathy.89 Tilt tests, a well accepted means of provoking neurally mediated syncope, induced hypotension in patients 1, 2, 4, and 5 and although a drug free tilt in patient 3 was normal, a modest dose of isoprenaline induced prolonged supine hypotension with exact reproduction of the patient's symptoms." '34 Adjuvant isoprenaline has been widely used to improve the sensitivity of tilt tests in the provocation of symptoms in patients with unexplained syncope. ' 4 The rationale for the efficacy of disopyramide is based on its anticholinergic action, its mild peripheral vasoconstrictor, and negative inotropic effects.
In conclusion, exercise induced vasodepressor syncope may occur in patients without appreciable structural cardiac abnormalities and is caused by inappropriate vasodilatation probably triggered by stimulation of ventricular mechanoreceptors.
